Cu(2+) inhibition of glycine-activated currents in rat sacral dorsal commissural neurons.
The effect of Cu(2+) on glycine (Gly) response was examined in neurons acutely dissociated from the rat sacral dorsal commissural nucleus (SDCN) using the nystatin perforated patch clamp recording configuration under voltage-clamp conditions. Cu(2+), in the concentration range 10-1000 microM, reversibly inhibited chloride current activated by 30 microM Gly at a holding potential of -40 mV with an IC(50) of 88.4 microM. Cu(2+) shifted the Gly concentration response curve to the right in a parallel manner, which indicated that Cu(2+) decreased the apparent affinity of the receptor for Gly. Cu(2+) suppression of Gly-activated current was independent of membrane potential between -60 and +60 mV and did not involve a shift in the reversal potential of the current. Furthermore, Cu(2+) antagonized the inhibitory action of Zn(2+) in a concentration-dependent manner, suggesting a common site or mechanism of action of Cu(2+) and Zn(2+) on Gly receptors. The results show that Cu(2+) is a potent inhibitor of Gly receptor-mediated responses in rat spinal neurons.